Peptide sequencing and site-directed mutagenesis identify tyrosine-319 as the active site tyrosine of Escherichia coli DNA topoisomerase I.
Tyrosine 319 of E. coli topoisomerase I is shown to be the active site tyrosine that becomes covalently attached to a DNA 5' phosphoryl group during the transient breakage of a DNA internucleotide bond by the enzyme. The tyrosine was mapped by trapping the covalent complex between the DNA and DNA topoisomerase I, digesting the complex exhaustively with trypsin, and sequencing the DNA-linked tryptic peptide. Site-directed mutagenesis converting Tyr-319 to a serine or phenylalanine completely inactivates the enzyme. The structure of the enzyme and its catalysis of DNA strand breakage, passage, and rejoining are discussed in terms of the available information.